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METHOD OF INDEXING MULTIMEDIA
CONTENT BY CREATING DATABASE
RECORDS THAT INCLUDE LOCATION DATA

FIELD OF THE INVENTION

The present invention 1s directed to a method of indexing,
multimedia content, and, more particularly to a system and
method for creating a database record that includes location
data and can be used to search and retrieve multimedia con-
tent.

BACKGROUND OF THE INVENTION

With the advancements 1n digital and mobile communica-
tions technologies, many people are now able to communi-
cate anytime and anywhere. Devices such as digital cameras,
personal communication devices, digital camcorders and
other similar types of devices are now reasonably accessible
to most people. Many of these types of devices allow the user
to capture multimedia content and store that content either
locally on the device or to upload the content to a computer or
other storage device. The user can then access the content on
demand.

Furthermore, a user with a computer typically also has
access to software that can be used to alter the multimedia
content. For example, images can be altered 1n size, bright-
ness and color. By altering the multimedia content, the user
can enhance his enjoyment of the content. In addition, most
users that have computers also have access to the Internet.
Internet access enables a user to share the multimedia content
with other users. The multimedia content can be shared using,
email or by posting the content on a web site.

One disadvantage to the increased popularity of the Inter-
net 1s that the types of information that are available to a user
increase dramatically. As such, it becomes increasingly dii-
ficult for a user to locate desired information or multimedia
content. For example, 1f a user 1s sightseeing in New York City
and uses his digital camera to take pictures of the Statue of
Liberty, the user may be interested 1n online content that
relates to the Statue of Liberty (e.g., other images, audio or
text data, etc.). While search engines currently exist which are
able to 1dentily web sites based on key word searches, these
engines do not always identify the desired content. Further-
more, techniques exist which allow for a device, such as a
digital camera, to store geographic data pertaining to the
image being obtained. Such data could be used to 1dentily
other similar data (e.g., other 1mages of the same object,
landmark, etc.). This type of data 1s not used by existing
search engines to 1dentify related content. It would be usetul
to be able to index and store multimedia content 1n a network
such that the content could be retrieved by other users inter-
ested 1n the same content.

SUMMARY OF THE INVENTION

The present invention 1s directed to a method of indexing,
multimedia content. Multimedia content to be indexed and
associated identification data 1s recerved from a device which
generated the multimedia content. Location coordinates for
the device are extracted from the identification data. A search-
able database record associated with the multimedia content
1s created. At least one classification for the database record 1s
determined based on the location coordinates. The database
record 1s stored 1n each database associated with a determined
at least one classification. The location data includes geo-
graphical coordinates such as latitude and longitude as well as
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orientation and tilt. Other data may be recorded such as date
and time of day, and light exposure. The content and location
data are communicated to a Content Index Processor (CIP)
that creates a database record from the location data and
determines classifications for the database record that can be
used by a person that 1s searching for particular multimedia
content.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention 1s 1llustrated by way of example and
not limitation in the accompanying figures in which like
reference numerals indicate similar elements and in which:

FIG. 1 1s a block diagram of a network architecture in
which the method of the present invention may be imple-
mented;

FIG. 2 1s a flow chart 1llustrating the steps for indexing and
storing multimedia content 1n accordance with the present
imnvention;

FIG. 3 1s an exemplary database record for multimedia
content 1n accordance with the present invention;

FIG. 4 15 a table illustrating a first level of classification 1n
accordance with the present invention;

FIG. 5 1s a flowchart illustrating a techmque for matching,
approximate coordinates with an imntended target;

FIG. 6 1s a table illustrating a second level of classification
in accordance with the present invention;

FIG. 7 1llustrates an exemplary web site for retrieving and
bookmarking multimedia content in accordance with the
present invention;

FIG. 8 illustrates an exemplary web page for viewing and
administering geographic bookmarks 1n accordance with the
present invention;

FIG. 9 illustrates an exemplary web page for retrieving
multimedia content associated with a particular geographic

bookmark;

FIG. 10 illustrates an exemplary web page for further refin-
ing the number and types of content associated with a selected

bookmark;

FIG. 11 1llustrates an exemplary web page for identifying
search criteria to be used for retrieving multimedia content 1n
accordance with the present invention;

FIG. 12 1llustrates an exemplary web page for displaying
search results 1n response to a search query for particular
multimedia content;

FIG. 13 1llustrates an alternative exemplary web page for
displaying search results 1n response to a search query for
particular multimedia content;

FIG. 14 1llustrates an exemplary web page for displaying
the retrieval of particular multimedia content 1n accordance
with the present invention;

FIG. 15 1llustrates a flow chart that depicts the steps for
identifving stored content based on the position of the device
that generated the content;

FIG. 16 1llustrates a flow chart that depicts the steps for
identifying multimedia content generated of a particular land-
mark that considers the orientation of the device creating the
content relative to the landmark position;

FIG. 17 1llustrates a method for determining 11 a device has
recorded content pertaining to a landmark L in accordance
with the present invention; and

FIG. 18 illustrates a flow chart that depicts the steps for
creating a geographic bookmark at the CIP 1n accordance
with the present invention.

DETAILED DESCRIPTION

FIG. 1 1s a block diagram of a network architecture of a
representative commumnications network in which the method
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of the present invention may be implemented. Multiple types
of devices may be used to collect multimedia content.
Examples of such devices include a cellular telephone 102,
Personal Digital Assistant (PDA) 104, digital camera 106 or
digital camcorder 110. These mobile devices can be used to
record digital content at a desired location. Each of these
devices 1s connected by network access to a communications
network 118. The network access may be achieved by a
variety of techniques.

For example, a mobile device switching office 112 may be
used to connect a wireless device such as the cellular tele-
phone 102 or PDA 104 to the communications network 118.
Other types of network access 112, 114 could include cable
modem, satellite modem, or dial up over the Public Switched
Telephone Network (PSTN). In addition to direct network
access, the mobile devices could upload multimedia content
to a computer 108 which 1s then able to connect to the com-
munications network 118 via network access 114. The com-
puter, or a server, employs a hard disk or other types of
computer-readable storage media which can store data that
are accessible by a computer, such as magnetic cassettes,
flash memory cards, digital versatile disks, cartridges, ran-
dom access memories (RAMSs), or read only memory (ROM).
Tangible computer-readable storage media, computer-read-
able storage devices or computer-readable memory devices,
expressly exclude media such as transitory waves, energy,
carrier signals, electromagnetic waves, and signals per se.

The communications network 118 may be a single network
or a combination of networks. For example, the communica-
tions network 118 may be a cable network or a data network,
such as an Asynchronous Transter Mode (ATM) network or
frame relay network or other type of broadband network such
as, but not limited to a Digital Subscriber Line (DSL), ISDN
or a combination of these networks. The communication net-
work 118 may also be a packet network which may comprise
a single packet network or a multiplicity of packet networks,
such as, e.g., the “backbone” networks comprising the Inter-
net or an Intranet. Data sent over a data or packet network can
be encrypted, for example, using a 128-bit RSA algorithm.

New multimedia content 1s directed to a Content Index
Processor (CIP) 120. The CIP extracts data from the multi-
media content needed to create a database record for the
content as will be described 1n more detail hereinafter. Once
the database record 1s created, the record and associated con-
tent 1s stored 1n one or more servers. It 1s to be understood by
those skilled in the art that the amount of content generated
and/or accumulated for searching will affect the number of
servers required and the manner 1n which the servers are
arranged.

For example, in a fairly extensive system, a plurality of
distributed servers may be used. Server group 122 and 124
and server group 126 and 128 are examples of such arrange-
ments. The content stored in each server can be determined
based on the geographic location (e.g., landmark) or region
from which content originates, type of content (e.g., video,
audio or combination), and the source of the content (e.g.,
commercial grade content, amateur content, content provided
by a sponsor such as an airline or travel agent, etc.). The
servers can also be networked together such that some content
1s stored on local servers which are then networked to regional
servers and finally to international servers.

With reference to FIGS. 1 and 2 a method for indexing and
storing multimedia content will now be described. A user of a
mobile device (e.g., digital camera 106) captures multimedia
content (step 202). In the present example, the multimedia
content1s an image (step 204). Because the content 1s a digital
image, the digital camera 106 then generates location data for
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the content (step 206). The digital camera may include, for
example, a Global Positioning System (GPS) which uses well
known techniques for identifying the location of an object
(e.g., the latitude and longitude measurements for a location
from which content 1s recorded).

The digital camera may also include software for further
defining the location of the content. The additional location
data may include the angle at which the content 1s recorded
and the direction from which the content i1s recorded. This
information 1 combination with the GPS data can more
accurately 1dentily the content (e.g., the particular landmark
being 1imaged).

Devices currently exist that can be used to generate multi-
media content and the desired location data. One such device
1s a Global Positioning System Kit which 1s manufactured by
Eastman Kodak Company and can be used with Kodak’s
DC290 digital camera. More information about the Kodak
DC 290 digital camera can be found at http://www.kodak-
comv/global/en/service/products/ekn006599. jhtml.  Addi-
tional information about the GPS kit can be found at http://
www.kodak.com/cluster/global/en/professional/products/
cameras/dcsTech/gps.jhtml. Another device which 1s
currently prototyped and available in Japan 1s the PEGA-
MSC1 digital camera and PEGA-MSG1 GPS system that are
both manufactured by Sony Corporation.

There 1s also software available from a company called
GeoSpatial Experts that links digital photos with the latitude
and longitude of the position where the 1mage was generated.
More information about this software can be found at http://
www.geospatialexperts.com/gpsphotolink.html.

The 1dentification data 1s placed 1n a header that 1s associ-
ated with the recorded 1mage. Once the image 1s recorded and
the header 1s generated, it 1s determined whether the digital
camera 106 has access to the communications network 118
(step 210). In the present example, the digital camera 106
does have network access. As such the multimedia content
and the header are uploaded to the Content Index Processor
120 (CIP) (step 214). As will be described in further detail
hereinafter, the CIP 120 collects the identification data from
the digital camera to create a database record.

Next, the CIP 120 determines one or more appropriate
classifications for the content based on the created database
record (step 216). The classifications are important 1n ensur-
ing that similar content 1s grouped together. In accordance
with the present mvention, the CIP 120 determines the pos-
sible definitions of similar content and classifies the content
accordingly. Since content may become amember of multiple
classifications, multiple database records may be created for
the content.

Classifications for the content may be based on the subject
matter of the content, the date and/or time that the content was
recorded, or other content that 1s geographically proximate to
the subject matter of the content. In order to reduce redun-
dancy, a single copy of the content 1s stored in one of the
servers and pointers are created to 1t from the created database
records. When the CIP has completed identifying the classi-
fications and generating the resultant database records, the
database records and content are stored 1n one or more servers
(step 220).

In furtherance of the present example, 1t 1s assumed that the
user of the digital camera 106 1s recording an 1image of the
Statue of Liberty from Jersey City. Referring to FIG. 3, there
1s shown an exemplary database record that 1s generated 1n
accordance with the present invention. It 1s to be understood
by those skilled 1n the art that the content and the arrangement
of information in the data record can be modified without
departing from the scope and spirit of the present invention.
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The database record 1s generated automatically by the CIP
and can be modified by inputs from the user.

Included in the database record 1s an indication of the type
of multimedia content 302 being recorded. The type of con-
tent would be, for example, video, audio or image content. In 3
the present example, the content 1s an 1image recorded by the
digital camera 106. Next 1s an indication of the time 304 and
the date 306 when the 1mage was recorded. The time entry
304 can include time zone (not shown) and be 1n a standard or
military format. The date entry 306 can also assume multiple 10
formats. In the present example, the time 1s 11:30 AM and the
date 1s May 17, 2002.

The next entry pertains to the location data 308. Included in
the location data are longitude 310, latitude 312, orientation
314 and angle 316 readings that approximately correspond to 15
the location of the image that 1s being recorded. In the present
example, the longitude=-77.02, latitude=38.89, orienta-
t1on=90, and angle=10 which corresponds to a location 1n the
Washington, D.C. area. Another entry may be included to
indicate light conditions 318. This entry 1s based on readings 20
made by the mobile device. In the present example, the light
exposure 1s based on a range from O to 100 where O=absolute
black and 1=absolute white.

A final entry 1s a description 320 of the content. The user
provides the description entry. Depending upon the capabili- 25
ties of the mobile device, the description may be nputted
using the mobile device or the content can be uploaded to
computer 108 and inputted at a later time. In the present
example, the user enters the name of the landmark being
imaged (e.g., Statue of Liberty), the weather (e.g., sunny) and 30
the point of origin from where the 1mage was recorded (e.g.,
Jersey City).

Once the database record 1s generated, the CIP 120 deter-
mines the classification(s) for the record. It 1s to be under-
stood by those skilled 1n the art that many database products 35
in the current art allow database records to be indexed by the
values 1n any field or combination of fields. Examples of such
products 1include Oracle, Sybase, and SQL Server. The geo-
graphical data recorded for the 1image 1s used to locate the
general area 1n which the image 1s recorded and to i1dentity 40
what landmark or object 1s being imaged. Once this data 1s
iitially processed, the data record 1s compared with a list of
priorities or definitions which are stored in the CIP 120. In
some 1instances, the priority may be based on the type of
content or the location of content. In this example, since a 45
description 1s provided which identifies the landmark, the
identily of the landmark may be the first priority data, fol-
lowed by the location data, and 1n particular the onentation
data.

FI1G. 4 1llustrates an exemplary table from which a first 50
level geographical classification may be determined. The
table 1llustrates a partial listing of geographical locations. The
listings are 1nitially based on longitude and latitude coordi-
nates and then correlated to geographical regions. The regions
may be broken down 1nto a hierarchy starting including coun- 55
try, region, state, city and if possible landmark. It 1s to be
understood by those skilled 1n the art that the longitude and
latitude coordinates for the content do not need to exactly
match a pair of coordinates 1n the table of FIG. 4. Since GPS
readings do not provide the level of accuracy to determine 60
with certainty the true “target” of the image, an approxima-
tion technique must be used to 1dentity the mtended target.

FIG. 5 15 a flowchart illustrating an algorithm that can be
used to search for the target content that has approximately
the same position and orientation as the location data coordi- 65
nates. The CIP recerves location data corresponding to the
coordinates recorded for the target image (step 504). Param-

6

eters are then set to correspond to each coordinate element. In
the present example, X 1s equal to the latitude coordinate, Y 1s
equal to the longitude coordinate and O 1s equal to the orien-
tation coordinate (step 506). These parameters are compared
with like coordinate elements for each record 1n the table.

Records 1n which [latitude-X|<deltaX, Ilongitude—
Yl<deltaY, 0 and lorientation-Ol<deltaO where X, Y, and O
are the latitude, longitude, and orientation of the target image,
latitude, longitude and orientation are the coordinate values
for the record being compared and deltaX, deltaY, and deltaO
are predetermined constants that define an “area™ around the
location data coordinates. Those records for which the above
relationships apply are selected (step 508). The classification
for each selected record 1s determined. A new database record
corresponding to the target image 1s created and associated
with the determined classification for each selected record
(step 510). Then the next level of classification 1s determined
(step 512). It1s to be understood by those skilled in the art that
any type ol approximation technique can be used to match the
longitude and latitude coordinate pair with a coordinate pair
in the table without departing from the scope and spirit of the
present 1nvention.

In the present example, the longitude and latitude coordi-
nates for the image would be latitude=38.89 and longitude=—
7°7.02. Using the above approximation techniques, the longi-
tude and latitude coordinates would be matched to a plurality
of potential coordinates. Those coordinates may include, for
example, Northeastern U.S.A., Washington D.C., New York
City and Jersey City, N.J. This would provide a first level of
classification for the origination of where the content was
recorded. Once the origination point has been established, a
second table such as the one illustrated 1n FIG. 6 15 used to try
to 1dentily the landmark for which the image is recorded.

The table1llustrated in F1G. 6 shows a further refinement of
the landmarks that can be viewed from the longitude and
latitude coordinates (1n this case the coordinates correspond-
ing to Jersey City) based on the orientation and angle. The
table lists a plurality of pairs of orientation and angle coordi-
nates and the potential landmark that can be viewed as a result
of using those coordinates. In the present example, the orien-
tation and angle coordinates are 90 and 10 respectively. Again
as with the table in FIG. 4 1t 1s likely that the match of the
orientation and angle coordinates associated with the image
will not exactly match the coordinates in the table and
approximation techniques may be required to find a match.
Furthermore, 1t 1s to be appreciated that multiple locations
may be possible matches for the coordinates because of the
current precision of GPS readings. In the present example, the
orientation and angle coordinates match those coordinates
corresponding to the Statue of Liberty. This provides a second
level of classification for the database record. Depending
upon the amount of content available and associated with a
particular landmark and the desired amount of classification,
the database record can be further classified based on time of
day, time of year or weather conditions. By associating the
database record with multiple classifications, a user who
wishes to search for indexed content may do so in a way 1n
which the desired content 1s likely to be found as will be
described 1n further detail hereinaiter.

In accordance with the present invention, a web site may be
created which could be used by Internet-enabled devices to
identily location-dependent multimedia content and to create
and store geographic bookmarks so that the user may easily
revisit particular multimedia content. FIG. 7 illustrates an
exemplary web site 700 for searching for multimedia content
and creating and storing geographic bookmarks 1n accor-
dance with the present invention. The web site includes two
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links, one for retrieving geographic bookmarks 702 and a
second link for retrieving multimedia content 704. A login
box 706 1s also included so that users can specifically register
and link multimedia content and bookmarks for their personal
use. The login box 706 could also be used by commercial 5
providers of content to register their content and keep track of
retrieval of their content by other users. It 1s to be understood
by those skilled in the art that the number and types of links as
well as the arrangement of the links on the web site 1s not
material to the present invention. 10

In the present example, it 1s assumed that a non-commer-
cial user 1s accessing the web site. I the user wishes to view
any geographic bookmarks that the user has stored, the user
selects the geographic bookmarks link 702 and another web
page 1s presented to the user that lists all of the bookmarks 15
created by that user. An exemplary web page 800 1s 1llustrated
in FIG. 8.

Each bookmark created by the user i1s presented 1n a list
802. As illustrated 1n FIG. 8, the list 802 may include a scroll
803 so that all of the user’s geographic bookmarks can be 20
viewed. This 1s particularly useful when the user has stored a
large number of bookmarks. Also included on the web page
800 are some administrative buttons 804, 806, 808 that allow
the user to maintain his or her bookmarks. An add button 804
1s provided to allow the user to add geographic bookmarks to 25
his or her list. A delete button 806 allows the user to delete any
unwanted geographic links. A retrieve button 808 allows the
user to access the multimedia content associated with any
particular geographic bookmark.

For example, the bookmark for content pertaining to the 30
Monterey Aquarium may be selected. An exemplary web
page 900 illustrating how related content may be presented to
the user 1n response to the selected bookmark 1s 1llustrated in
FIG. 9. The web page 900 contains 1dentification 902 of the
selected bookmark and a plurality of links to multimedia 35
content 904-938 that are determined to be related to the
selected bookmark. As described previously, data records
which have been classified 1n a category related to the selected
bookmark would be presented as a link that can then be
selected by the user. 40

Each link 904-938 would preferably provide some brief
description of the multimedia content to which 1t 1s linked. If
a user selects a link, the content associated with that particular
link 1s retrieved from a server (FIG. 1) on which 1t 1s stored
and presented to the user. In another embodiment of the 45
present invention, the link may provide an indication of the
type of content associated with the link and an indication as to
whether the content 1s associated with a commercial entity. In
such an 1instance, there may be a charge associated with
retrieving the content. In addition, the content may be per- 50
ceived to be of better quality than content generated by a
non-commercial entity.

The web page also includes a link 940 that allows the user
to access additional content that may be associated with the
bookmark. Such a link would be used if all of the related links 55
did not it on a single web page. Another link 942 allows the
user to use filtering techniques to refine the number of links
associated with the selected bookmark. If link 942 1s selected
a web page such as that illustrated 1 FIG. 10 may be pre-
sented to the user. 60

When a user wishes to refine the type of content that 1s
associated with a particular geographic bookmark, the user
may use search terms to filter out that content which 1s desir-
able to the user. An 1mput box 1002 1s provided which allows
the user to provide search criteria to be used by the CIP to 65
narrow down the content. The manner 1n which the search
terms are provided 1s arbitrary. For example, a list of critenia
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separated by commas could be used (as shown), Boolean
search terms or searching by database entries (e.g., content
type=video). In the present example, the user 1s searching for
video content taken in the months of June-September of seal
lions 1n sunny weather. By clicking on the submit button 1004
the search criteria 1s transmitted to the CIP. If for some reason
the user changes his or her mind, the user can click on the
cancel button 1006. Using the content associated with the
geographic bookmark as the material to be searched, the CIP
then 1identifies all content which meets the search critena.

Another method for identifying multimedia content is
illustrated 1 FIG. 11. Such a method can be used when
planning a trip 1n order to retrieve multimedia content relating
to sights of interest that will be visited. The user enters a
starting point at mput box 1104 and a destination point at
input box 1106. In the present example, the user 1s planning to
take a rnide along the California coast starting at Carmel and
ending up at San Simeon. The route to be taken 1s also pro-
vided at mnput box 1108. In the present example, Highway 1
will be traveled. Once the user has entered all known criteria,
the submit button 1110 1s activated and a map 1102 depicting
the travel route 1s displayed.

The search criteria are transmitted to the CIP which
retrieves all relevant content. The results are displayed as
links 1202-1238 to the user. The results can be displayed 1n
any manner such as, for example, a fingernail sketch descrip-
tion of the content and/or a preview of the content. By acti-
vating a particular link, the content associated with that link 1s
retrieved and presented to the user. It there are more 1tems
than canreasonably be displayed onthe web page, a link 1240
may be provided to allow the user to retrieve additional web
pages that contain the links to the additional content that
satisfies the search criteria. Another link 1242 1s provided 11
the user wishes to further refine the type and amount of
retrieved content.

FIG. 13 illustrates a web page that uses an alternative
presentation of the search results retrieved from the CIP. The
map 1102 (see FI1G. 11) which was generated previously that
displays the travel route 1s presented on the page 1300. Links
1302-1316 corresponding to the retrieved multimedia content
are also displayed. Each link 1302-1316 1s also associated
with an arrow 1318-1336 which points to a location on the
map 1102 that corresponds to the location at which the con-
tent was generated. By activating a particular link, the content
associated with that link 1s retrieved and presented to the user.
By using this technique the user can easily determine the
subject matter of the content that 1s available and decide
which content to recetve.

FIG. 14 illustrates a technique that can be used to retrieve
particular multimedia content 1n accordance with the present
invention. When a link (e.g., link 1308) 1s activated by the
user, the multimedia content 1402 1s retrieved and presented
to the user for viewing and/or listening purposes. In accor-
dance with an embodiment of the present invention, the map
1102 1s also provided on the web page 1400. Included on the
map 1102 are the start location 1112 and the destination
location 1114. Also included 1s the arrow 1404 that corre-
sponds to the position at which the content was generated. A
second arrow 1406 provides an indication as to the orientation
of the device that generated the content.

FIG. 15 illustrates a method for identifying content to be
retrieved based on the position of the device that generated the
content 1n accordance with the present invention. The CIP
receives arequest from a user for the retrieval of content based
on location information that corresponds to the location of the
device creating the content (step 1502). The request prefer-
ably includes location coordinates such as latitude, longitude
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and orientation. The CIP extract these coordinates and estab-
lishes those wvalues as constants where X=latitude,
Y=longitude and O=orientation (step 1504). Next, the CIP
performs a search and selects all records 1n which the follow-
ing relationships are found: [latitude-X|<delta X; llongi-
tude-Y|<deltaY; and |lorientation-0O|<deltaO, where deltaX,
deltaY and deltaO are predetermined values (step 1506).
Once all of the records have been 1dentified, a web page 1s
created which lists the retrieved records and can be of the type
discussed previously (step 1508). The web page 1s then trans-
mitted to the user (step 1510).

FIG. 16 illustrates a method for identifying multimedia
content that depicts different views of a landmark based on
the geographic coordinates for the landmark. A request 1s
received from the user for matching multimedia content (step
1602). Included 1n the request 1s the latitude and longitude
coordinates corresponding to a particular landmark. Alterna-
tively, the request can include the name of the landmark and
a search can be performed by the CIP in a database that
contains a comprehensive list of landmarks and correspond-
ing coordinate values.

The location coordinates are then established as constants
where X=latitude coordinate and Y=longitude coordinate
(step 1604). A search 1s performed by the CIP and all records
are retrieved for content 1n which the following relationships
are Tfound: |latitude-X|<M and llongitude-Y|<N, where N
and M are predetermined values (step 1606). Then a second
level of searching 1s performed in which the selected items are
searched to determine 1f an extended orientation line inter-
sects a square that 1s centered at the X andY coordinates (step
1608). All of the records are then sorted by orientation (step
1610). A web page 1s composed which lists the sorted records
(step 1612). The web page 1s then transmitted to the user (step
1614).

To more clearly understand the method described above,
reference 1s made to FIG. 17. Referring to FIG. 17, there 1s
shown a landmark L 1702 that 1s the subject of a multimedia
request by the user. A small square 1710 1s placed around
landmark L. 1702 in which landmark L. 1702 1s located 1n the
center. Coordinates are determined for each device that has
generated content near landmark L 1702 and designated A
1704, B 1706 and C 1708. Next, orientation of the device
when the content was generated by each device 1s determined
and an arrow 1s drawn from each coordinate to demonstrate
the general location of the recorded content. Therefore, the
arrow 1712 extends from location A 1704, arrow 1714
extends from location B 1706 and arrow 1716 extends from
location C 1708.

Next, 1t 1s determined 1f any of the arrows 1712, 1714, and
1716 intersect square 1710. Arrows which intersect the
square 1710 are presumed to include landmark L. 1702 1n their
recorded content. In the present example, only arrow 1712
associated with location A 1704 intersects 1710. As such only
content associated with location A 1704 is retrieved by the
CIP and presented to the user. As indicated above, the user can
always refine the search if many records are retrieved by the
CIP.

Referring to FIG. 18, there 1s shown a flow chart that
depicts the steps necessary for creating a geographic book-
mark at the CIP. The bookmark can be created based on
content being generated by a device used by the user or based
on content being viewed by a user on a web site. The CIP
receives a request from a user to add a geographic bookmark
(step 1802). Next, the latitude, longitude, orientation and tilt
for the origins of the content are determined (step 1804). In
the situation where the user’s device 1s generating the content,
as discussed above, the device would provide the requested
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coordinates. In the situation where the content 1s posted on a
web site, the requested coordinates are extracted from the
data record associated with the particular content.

A request 1s made to the CIP to translate the coordinate
parameters mnto a data record. In the case of the user-gener-
ated content, the data record 1s created based on the coordi-
nates and other data which may be available. In the case of
content displayed on a web site, the data record for the content
1s merely duplicated. In both cases a bookmark 1s created
which associates the user and the specified content and stored
in a {ile in the CIP that is associated with the user. An1dentifier
for the bookmark can be automatically generated by the CIP
or created by the user. Once the bookmark has been created,
a response 1s recerved from the CIP by the user (step 1808).
The bookmark i1s then stored 1n the user’s browser for future
use (step 1810).

While the present invention has been described 1n connec-
tion with the illustrated embodiments, 1t will be appreciated
and understood that modifications may be made without
departing from the true spirit and scope of the invention. It 1s
to be understood that the particular embodiments shown and
described by way of 1llustration are 1n no way intended to be
considered limiting. Therefore, references to details of par-
ticular embodiments are not intended to limit the scope of the
claims, which 1n themselves recite only those {features
regarded as essential to the invention.

We claim:

1. A method comprising:

recerving multimedia content to be indexed and associated
identification data, the multimedia content comprising
audio and video;

extracting, from the i1dentification data, location coordi-
nates related to when a device generated the multimedia
content,

creating a database record associated with the multimedia
content and comprising a plurality of searchable loca-
tion fields:

determining multiple, hierarchical classifications for the
database record based on the location coordinates, the
multiple hierarchical classifications for the database
record comprising a hierarchy of geographic region des-
1gnations associated with the location coordinates;

storing the database record with the multiple, hierarchical
classifications, wherein each of the multiple, hierarchi-
cal classifications 1s used to populate a different one of
the plurality of searchable location fields;

receving, Irom a user, a request for content associated with
a travel route, the request comprising a starting location,
a destination location, a road selection, and a category of
content,

identitying a threshold latitude distance and a threshold
longitude distance;

retrieving, in response to the request and from the database
record, a map of the travel route with the content,
wherein the content 1s retrieved from the database by
comparing the category of content to the searchable
location fields and the multiple, hierarchical classifica-
tions, and wherein the content 1s within the threshold
latitude distance and the threshold longitude distance of
the travel route; and

presenting the map of the travel route with the content to
the user.

2. The method of claim 1, wherein the location coordinates

comprise a longitude coordinate and a latitude coordinate.
3. The method of claim 2, wherein the location coordinates

comprise an orientation direction.
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4. The method of claim 1, wherein the location coordinates
comprise a tilt angle.

5. The method of claim 1, wherein the 1dentification data
turther comprises a time of day at which the multimedia
content was generated.

6. The method of claim 5, further comprising extracting
from the 1dentification data the time of day, wherein the step
of creating further comprises creating a searchable field
within the database record which comprises time of day, and
wherein the step of determiming further comprises using the
time of day to determine the multiple, hierarchical classifica-
tions for the database record.

7. The method of claim 1, wherein the 1dentification data
turther comprises a date on which the multimedia content was
generated.

8. The method of claim 7, further comprising extracting,
from the identification data the date, wherein the step of
creating further comprises creating a searchable field within
the database record which comprises the date, and wherein
the step of determining further comprises using the date to
determine the multiple, hierarchical classifications for the
database record.

9. The method of claim 1, wherein the multiple, hierarchi-
cal classifications comprises two of a country, a state, a prov-
ince, and a city associated with the location coordinates.

10. The method of claim 9, wherein the multiple, hierar-
chical classifications further comprises a particular landmark
associated with the location coordinates.

11. The method of claim 1, wherein the multimedia content
turther comprises an 1mage.

12. The method of claim 1, wherein the database record
comprises a description of the multimedia content.

13. The method of claim 1, further comprising providing
user access to the databases via a web site.

14. The method of claim 13, wherein the web site com-
prises 1puts for receiving search terms for searching the
databases.

15. The method of claim 1, wherein determining multiple,
hierarchical classifications for the database record further
comprises selecting the hierarchy of geographic region des-
1gnations by correlating the location coordinates with entries
in a pre-defined classification table associating each of a
plurality of pre-defined location coordinates with a pre-de-
fined hierarchy of geographic region designations.

16. A system comprising:

a processor; and

a computer-readable storage medium having instructions

stored which, when executed by the processor, cause the

processor to perform operations comprising:

receiving multimedia content to be indexed and associ-
ated 1dentification data, the multimedia content com-
prising audio and video;

extracting, from the 1dentification data, location coordi-
nates related to when a device generated the multime-
dia content;

creating a database record associated with the multime-
dia content and comprising a plurality of searchable
location fields;

determining multiple, hierarchical classifications for the
database record based on the location coordinates, the

multiple hierarchical classifications for the database
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record comprising a hierarchy of geographic region
designations associated with the location coordinates;
storing the database record with the multiple, hierarchi-
cal classifications, wherein each of the multiple, hier-
archical classifications 1s used to populate a different
one of the plurality of searchable location fields;
receiving, from a user, a request for content associated
with a travel route, the request comprising a starting,
location, a destination location, a road selection, and a

category of content;

identifying a threshold latitude distance and a threshold
longitude distance;

retrieving, 1n response to the request and from the data-
base record, a map of the travel route with the content,
wherein the content 1s retrieved from the database by
comparing the category of content to the searchable
location fields and the multiple, hierarchical classifi-
cations, and wherein the content 1s within the thresh-
old latitude distance and the threshold longitude dis-
tance of the travel route; and

presenting the map of the travel route with the content to
the user.

17. A computer-readable storage device having instruc-
tions stored which, when executed by a computing device,
cause the computing device to perform a method comprising:

receving multimedia content to be indexed and associated

identification data, the multimedia content comprising
audio and video:

extracting, from the identification data, location coordi-

nates related to when a device generated the multimedia
content;

creating a database record associated with the multimedia

content and comprising a plurality of searchable loca-
tion fields:
determining multiple, hierarchical classifications for the
database record based on the location coordinates, the
multiple hierarchical classifications for the database
record comprising a hierarchy of geographic region des-
ignations associated with the location coordinates;

storing the database record with the multiple, hierarchical
classifications, wherein each of the multiple, hierarchi-
cal classifications 1s used to populate a different one of
the plurality of searchable location fields;

recerving, from a user, a request for content associated with

a travel route, the request comprising a starting location,
a destination location, a road selection, and a category of
content

identitying a threshold latitude distance and a threshold

longitude distance;

retrieving, in response to the request and from the database

record, a map of the travel route with the content,
wherein the content 1s retrieved from the database by
comparing the category of content to the searchable
location fields and the multiple, hierarchical classifica-
tions, and wherein the content 1s within the threshold
latitude distance and the threshold longitude distance of
the travel route; and

presenting the map of the travel route with the content to

the user.
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